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Dieser internationale Recherchenbericht wurde von der Internationalen Recherchenbehorde erstellt und wird dem Anmelder gema/3 
Artikel 18 Gbermittelt. Eine Kopie wird dem Internationalen Buro ubermittelt 



Dieser internationale Recherchenbericht umfaGt insgesamt 3 



. Blatter. 



[Y] Daruber hinaus liegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bei. 



1 . Q Bestimmte Anspriiche haben sich als nichtrecherchierbar erwiesen (siehe Feld I). 

2. Q Mangelnde Einheitlichkeit der Erfindung(siehe Feld II). 

3. r~| in der internationalen Anmeldung ist ein Protokoll einer Nucieotid- und/oder Aminosauresequenz offenbart; die internationale 

Recherche wurde auf der Grundlage des Sequenzprotokolls durchgefuhrt, 

| | das zusammen mit der internationalen Anmeldung eingereicht wurde. 

| | das vom Anmelder getrennt von der internationalen Anmeldung vorgefegt wurde, 

| | dem jedoch keine Erkiarung beigefugt war, daB der Inhalt des Protokolls nicht uber den 

— Offenbarungsgehalt der internationalen Anmeldung in der eingereichten Fassung hinausgeht. 

| | das von der Internationalen Recherchenbehorde in die ordnungsgemaBe Form ubertragen wurde. 

4. Hinsichtlich der Bezeichnung der Erfindung 

|~)("| wird der vom Anmelder eingeretchte Wortlaut genehmigt. 
| | wurde der Wortlaut von der Be horde wie folgt festgesetzt. 



Hinsichtlich der Zusammenfassung 

wird der vom Anmelder eingereichte Wortlaut genehmigt. 



□ 



wurde der WortJaut nach Regel 38.2b) in der Feld III angegebenen Fassung von dieser Behdrde 
festgesetzt. Der Anmelder kann der Internationalen Recherchenbehorde innerhalb eines Monats nach 
dem Datum der Absendung dieses internationalen Recherchenberichts eine Stellungnahme vorlegen. 



6. Folgende Abbildung der Zeichnungen ist mit der Zusammenfassung zu veroffentlichen: 

Abb. Nr. wie vom Anmelder vorgeschlagen keine der Abb. 

| | weil der Anmelder selbst keine Abbildung vorgeschlagen hat. 
| | weil diese Abbildung die Erfindung besser kennzeichnet. 
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US 4 840 682 A (CURTIS R EUGENE ET AL) 
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"A" Veroffentlichung, die den allgemeinen Stand der Technik definiert, 
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scheinen zu lassen, oder durch die das Veroffentlichungsdatum einer 
anderen im Recherchenbericht genannten Veroffentlichung belegt werden «y< 
soil oder die aus einem anderen besonderen Grund angegeben ist (wie 
ausgefuhrt) 

"O" Veroffentlichung, die sich auf eine mundliche Offenbarung, 

eine Benutzung, eine AussteNung Oder andere Mafinahmen bezieht 
"P" Veroffentlichung, die vor dem intemationaJen Anmeidedatum, aber nach 



Spatere Veroffentlichung, die nach dem internationalen Anmeidedatum 
oder dem Prioritatsdatum veroffentlicht worden ist und mit der 
Anmeldung nicht kollidiert, sondern nur zum Verstandnts des der 
Erfindung zugrundeliegenden Prinzips oder der ihr zugrundeliegenden 
Theorie angegeben ist 

Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann allein aufgrund dieser Veroffentlichung nicht als neu oder auf 
erf inderischer Tatigkeit beruhend betrachtet werden 

Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann nicht als auf erf inderischer Tatigkeit beruhend betrachtet 
werden, wenn die Veroffentlichung mit einer oder mehreren anderen 
Veroffentiichungen dieser Kategorie in Verbindung gebracht wird und 
diese Verbindung fur einen Facnmann naheliegend ist 

Veroffentlichung, die Mitglied dersefben Patentfamilie ist 
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1. A hygroscopic scintillator element suitable 
for selective response to tritiated water vapour and 
other hydrophilic tritiated spocies in a gas, which 
scintillator comprises a solid scintillator material 
having a layer of hygroscopic material thereon. 

2, A scintillator element according to claim 1 
wherein said solid scintillator material comprises any 
of, a plastic, an inorganic "phosphor" (such as doped 
zinc sulphide) an oxide based material, a glass or a 
combination of these materials. 



3. A scintillator element according to claim 1 
or 2 wherein said hygroscopic material comprises a 
layer of a hygroscopic or deliquescent substance as a 
solution or as an aqueous gel. 

4. A scintillator element according to ..claim 
wherein said hygroscopic layer is from 0.4 to 1 micron 
in thickness. 

5. A scintillator element according to any 
preceding claim wherein said hygroscopic material 
comprises an aqueous or gel solution of a deliquescent 
salty base or organic salt or an inorganic or organic 
substance which can adsorb water, or a combination of 
any of said substances. 

6. A scintillator element according tc any 
preceding claim wherein said hygroscopic material is 
any of zinc chloride, potassium acetate, phosphoric 
acid or li-hium chloride. 

7.. A scintillator element according to any 
preceding claim which further comprises a hydratec 



solid such as zeolite. 

8. A scintillator element according to any 
preceding claim which is in the form of a sheet, 
fibre, rod, spiral roll, powder, a powder compact, 
varnish, paint or a combination thereof. 

S. A method of making a hygroscopic 
scintillator element, suitable for- selective response 
to tritiatec water vapour or other hydrophiiic 
tritiated species in a gas, which method comprises 
coating a solid scintillator material with a layer of 
a hygroscopic material the solid scintillator material 
having been pretreatec with a detergent or" been 
subjected to a hydrophiiic surface treatment. 

10, A method according to claim 9 wherein said 
pre-treating step comprises sulfonation. 

11. A method for monitoring the activity of... 
tritiated water vapour or other hydrophiiic tritiated 
species in a gas, which method comprises: 

{a} providing a hygroscopic scintillator element 
according to any of claims 1 to 7 for contact 
with .a gas to be tesred; 

(b) measuring the light emitted from said 
hygroscopic scintillator using measuring means, 
the amount of said light emitted from said 
scintillator element providing a measure of the 
activity of the tritiated water vapour or saad 
hydrophiiic tritiated species * in the gas. 

12. P. method according zo claim 11 wherein ss^d 
hygroscopic scintillator is provided in an aperture in 
35 the wall of a substantially light-tight plant 

containing =aic gas, a suitable windcw or aperture 
being provided to allow said measuring means tc 
. measure only light emitted' form the said hygroscopic 
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13- A method according to claim n wherein said 
hygroscopic scintillator element is provided in a 
substantially light-tight container, which 
incorporates an inlet adapted to allow the access, of 
said gas to said element and which prevents light 
entry to or escape from said container. 

14. A method according to clair. 11 which 
container additionally includes an cutlet to allow 
passage of said gas therethrough. 

15. A method according to any one of claims 9 to 
14 wherein the light emitted by said hygroscopic 
scintillator is measured remotely by said measuring 
means spatially separated from said hygroscopic 
scintillator , but optically connected thereto. 

16. .A method according to any of claims 11 to 15- 
wherein the time averaged output of the measuring 
means is measured as a continuous current, and used to 
indicate the tritium radiotoxicity of said gas, and/or 
its tritiated water activity on a meter, a digital 
display as an audible signal, and/or as an output to a 
computer, data logger, recorder, control system. 

17. A method according to any one of claims 9 to 
16 wherein said measuring means comprises one or more 
phorotnultiplier tubes, multichannel plates or 
photodiodes. 

18. A method according to clai* 17 wherein the 
rate of signal pulses from said measuring means is 
measured and used to indicate the tritium 
radiotoxicity of said gas, and/or its tritiated water 
activity, on a meter, a digital display as an audible 
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signal, and/or as an output to a computer/ data 
1 gger, recorder, or control system or the like. 

19. A method according to claim 17 or IS wherein 
more than one photomultiplier tube, multichannel plate 
or photodiode is provided. 

20. A method according to any of claims 11 to 19 
which further comprises using a non-discriiuinating 
tritium monitor in order to measure, by difference, 
the activities in said gas of both tritiated water and 
elemental tritium. 

21. A method according to claim 20, wherein the 
non-discriminating monitor is substantially identical 
to the scintillator element according to any of claims 
1 to" 7, with the exception that the hygroscopic layer 
is omitted in the non-discriminating monitor. 

22. A method according to any of claims 9 to 21 
wherein said gas to be measured is air. 

23. Apparatus for monitoring the activity of 
tritiated water vapour and other hydrophilic tritiated 
species in a gas, which apparatus comprises: 

(a) a hygroscopic scintillator element according 
to any of claims 1 to 7; and 

(b) means for measuring light emitted from said 
hygroscopic scintillator element , the amount of 
light emitted from said scintillator element 
providing a measure of the tritium containing 
species in said gas. 

24. Apparatus according to claim 23 wherein said 
scintillator element is provided in a substantially 
light tight container including inlet means adapted to 
allow the gas to contact the scintillator element 
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without permitting entry or exit of light to or from 
said container. 

25. Apparatus according to claim 2 3 or 24 which 
5 further comprises means for contacting said gas with 

said hygroscopic scintillator elenent. 

26. Apparatus according to any of claims 23 to 
25 which further comprises an outlet in said container 

10 to allow passage of said gas or vapour therethrough. 

27. Apparatus according to claim 25 or 26 which 
comprises a pump to facilitate the passage of gas 
Through said container. 

15 

28. Apparatus according to any of claims 23 to 
27 wherein the light emitted by said hygroscopic 
scintillator element is measured remotely by said 
light measuring means spatially separated from said 

20 hygroscopic scintillator, but. optically, connected 
thereto by means of a light guide. 

29. Apparatus according to any of claims 23 to 
28 wherein said scintillator element is provided in 

25 the form of a sheet, fibre, rod, spiral roll, powder, 
a powder conpact, varnish, paint, or a combination of 
said forms . 

30. Apparatus according to any of claims 23 to 
30 29 wherein said measuring means comprises one or more 

photomultiplier tubes, multichannel plates or 
photcdiodes . 

31. Apparatus according to claim 30 wherein the 
35 rate of signal pulses from said measuring means is 

measured and used to indicate the tritium 
radictcxicicy of said gas, and/or its tritiated water 
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activity, on a meter, a digital d isplay , as an aud±bl( 
signal and/or as an electrical output to a computer, 
data logger, recorder or control electronic 



ICS , 



32. Apparatus according to claim 30 wherein a 
Plurality of a photomultipiier tube, multichannel 
plate or photodiode is provided. 

33. Apparatus according to claims 31 or 32 
wherein the time averaged output of said measuring 
means is measured as a continuous current, and used to 
indicate the tritium radiotoxicity of said gas on a 
meter, a digital display as an audio si gnal/ and/or as 
an output tc a computer, data logger, recorder, 
control system or the like. 



20 



34. Apparatus according to any of claims 23 to 
33 which further comprises a non-discriminating 
tritium monitor so as to measure, by difference, the 
concentrations in said gas or _yapour of. both tritiated 
water or other possible hydrophilic species and" 
elemental tritium or other hydrophobic radioactive 
species present. 

35. Apparatus, according to claim 34, wherein 
said non-discriminating monitor is substantially 
identical to a scintillator element according to any 
of claims 1 to 7, with the exception that the 
hygroscopic layer is omitted in the non-discriminating 
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Apparatus according to any of claims 23 to 
35 which further comprises a second sealed radiation 
monitor to compensate for background radiation fields 
35 by subtraction. " ' 

37. Apparatus according to claim 35 wherein said 
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sealed radiation monitor is substantially identical to 
the scintillator according to any of claims 1 to 5 and 
seal d in a container free of radioactive gas. 

38- Apparatus according to claim 23 wherein the 
gas to be monitored comprises air. 

39, Apparatus according to claim 23 which is 
incorporated in a breathing mask. 
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ABSTRACT OF THE DISCLOSURE 

There is disclosed a method and apparatus for selectively monitoring tritium 
containing species in a gas. The apparatus comprises a hygroscopic scintillator element 
suitable for selective response to tritiated water vapour and other hydrophilic tritiated 
species in a gas, which scintillator comprises a solid scintillator material having a layer 
of hygroscopic material thereon. Measuring means are provided to measure any light 
emitted from the scintillator element, the amount of which emitted light provides a 
measure of the tritium containing species in the gas. The method comprises (a) 
providing a hygroscopic scintillator element as identified above for contact with a gas 
to be tested; (b) measuring the light emitted from said hygroscopic scintillator using 
measuring means, the amount of said light emitted from said scintillator element 
providing a measure of the activity of the tritiated water vapour or said hydrophilic 
tritiated species in the gas. 
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